The deformation of the canonical algebra for the kinematical observables in Minkowski space has been considered under the condition of Lorentz invariance.
I. At present the concept of the continuous Minkowski space-time is the basis for description all physical phenomena together with the concept of the Poincaré group, whose transformations leave invariant the relations of the relativistic field theory. At the same time the Heisenberg commutation relations allow one to consider coordinates as physical operators and upon the same footing as momenta. Note that the elaboration of the measurement procedure for space-time quantities within an atom made Born to formulate the reciprocity principle for coordinates and momenta. In the framework of the contemporary canonical quantum theory all fundamental space-time properties can be represented by the system of commutation relations between the hermitian operators of the following 15-dimensional algebra:
[F ij , p k ] = ih(g jk p i − g ik p j ),
where x i and p i are the operators of 4-coordinates and 4-momenta, respectively, F ij are the proper Lorentz group generators, I is the "identity" operator.
The irreducible representations of the algebra (1) are determinated by the set of eigenvalues for three Casimir operators:
where S ij = F ij − x i p j + p i x j are the spin operators.
The physical space-time points may be discriminated as the eigenvalues of x generators for certain irreducible representation for algebra (1) . which is in accordance with the principles of relativistic quantum theory used by Snyder and Yang. In the work [3] the more general algebra for the kinematical observables has been found and the new fundamental unit of action has been introduced.
In the present paper we bring out the deduction of the maximal relativistic invariant Lie algebra for the kinematical observables in Minkowski space following the Ref. [3] and clear up the presumptions used. The algebra obtained represents the class of Lie algebras, which are either simple, or semidirect sums of simple algebras and integrable ones. In some cases, when the new constant with the dimensionality of action enter in the commutation relations, the appropriate algebras became noninvariant with respect to the time reversal T or charge congugation C. We discuss also the possible applications of the generalized commutation relations.
II. We suppose that a generalization of the algebra (1) is performed under the following conditions:
1. An algebra generalized should be a Lie algebra.
2. The dimension of the algebra, which is subject to a generalization, and the physical dimensionalities of the operators entered in it remain invariable.
3. The algebra generalized should contain the Lorentz algebra as its subalgebra and the commutators of the Lorentz algebra with the rest of generators should be the same as in the initial algebra.
This procedure of the generalization of the algebra (1) may be named the relativistic invariant deformation of algebra (1) . So the property of the Lorentz symmetry is conserved as the fundamental law of nature.
Under these conditions the maximal generalization of algebra (1) spanned on the hermitian operators F ij , p i , x i and I has the following form:
where ǫ ijkl is the Levi-Civita tensor.
The relations (3) contain fourteen arbitrary pure imagionary parameters. Taking into account the Jacobi identities and the dimensionality of the physical operators entered in the commutation relations (3), the following relativistic invariant deformation of algebra (1) may be obtained: IV. From mathematical point of view the system of commutation relations (4) specify some class of Lie algebras, which consist of as the semisimple algebras, as the general type algebras. After the calculation of the Killing-Cartan form the condition for semisimplicity may be presented as
The Casimir operator is
whereĝ µν is the form inverse to the Killing-Cartan form,
is the unit 15 × 15 -matrix. Taking into account the relation (6) and the dimension for the simple algebras one may come to the conclusion that the condition (5) Table 1 . Note that the passages to the limit A α → ∞, where A α is the general term of the set {M 2 , L 2 , H 2 , (M 2 , L 2 )}, do not exclude algebras (4) from the class of simple algebras, as distinct from the passages to the limit For the algebra (4) there is a new constant H, which is odd with respect to the time reversal. This fact gives the T noninvariance of the system (4) when H = ∞.
Along the same lines one may obtain the C noninvariance of the system (4), since the quantities with dimensionality of mass change its signs after the replacement of particles and antiparticles. T C transformation do not changeh and H, thus the system (4) is invariant with respect to the T C and P transformations.
VI. It is obvious that for the conventional quantum theory some modifications are needed owing to the introduction of the new fundamental constants. For instance the Feynman rules have been generalized for the theory with the momentum space of constant curvature in the Ref. [4] . The development of self-consistent theory with the momentum space of constant curvature, including a modification of locality principle, has been accomplished by Kadyshevky [ 5] . In the work [6] the limit transition has been performed for the representations characterized by the fundamental length and mass to the representations of algebra (1) . The quantum field theories in curved space-time (these theories are closely related with some algebras of class (4)) have been considered by many authors [see, e.g., 7].
One may consider the case, when the parameters entered in system (4) ation of the more general algebraic structures than the Lie algebras [8, 9] .
The additional constants with dimensionality of length H/M andhL/H or of mass H/L andhM/H also may have some meaning. Note that their numerical values by no means are limited by the correspondence principle with the conventional theory for the macroscopical phenomena. Moreover, one may consider an application of algebras of type (4) for the description of such objects as quarks, which never have been observed in the physical space-time in the free states, then some stringent limitations for violation of the principles of conventional quantum theory, which exist now for the usual elementary particles, may be violated for the colour objects. In this case the values of parametersh/L andh/M may be of the order of 1 GeV and 1 Fm respectively [10] . At present there is still a possibility that the problem of confinement of the colour objects cannot be resolved only in the framework of quantum choronodynamics and for its resolution some extra postulates are needed. The use of the algebra (4) instead of the algebra (1) make it possible to transfer the problem of confinement, which is dynamical problem in the framework of QCD, to the kinematical one [11] .
In the work [12] the Coulomb problem and the harmonic oscillator problem have been considered in the quantum space described by O(5) algebra, which is isomorphic to a subalgebra of algebra (4). The methods for solving the Coulomb and harmonic oscillator problems in quantum space with the dimensional parameters L 2 , M 2 and H have been worked out. It has been shown that the energy spectrum of the Coulomb problem with the conserving Runge-Lenz vector coincides with the part of the spectrum found by Schrödinger for the space of constant curvature. It should be noted also that the usefull methods have been developed by a number of authors for different models with noncommutative space-time structures [see, e.g., 13 -15] .
At present the question concerning the applicability of the commutation relations (4) for the description of the real processes is open so long as the self-consistent theory shall be created and its consequences will be investigated. But this problem is under active study and in the near future some new interesting results in this direction may be obtained.
